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@ Apparatus for forming plastics coated tuba. 

(g) Plastics coated metal tube produced by folding a strip of 
metal into a tubular form, seaming the tube and immediately 
extruding tayers of plastics material onto trie inner and outer 
surfaces of the metal tube, and cooling the plastics layers by 
passing the tube through a water bath, contains air injected 
underpressure to assist adhering the extruded plastics coating 
onto the inner surface of the metal tube and to test the integrity 
of the tube. The invention provides apparatus comprising jaws 
which damp the tube within the water bath in order to seal the 
tube while the inner coating is still plastic so that when the tube 
Is cut into lengths at the seals the internal pressure is retained 
until the tube is eventually used. 
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Description 


APPARATUS FOR FORMING PLASTICS COATED TUBE 


This invention relates to apparatus for forming 
plastics coated metal or metal alloy tube. 

Such plastics coated metal or metal alloy tube may 5 
be made from a thin aluminium strip which is then 
coated on both the inner and outer surfaces with a 
plastics material such as a polyethylene and has 
many advantageous characteristics. It is light, can be 
easily bent, has good corrosion resistance, has 10 
improved fluid flow characteristics and can be easily 
connected and jointed. 

This type of plastics coated tube and a method for 
its manufacture are discussed in U.S. Patent 
4,370,186. That document describes a method of 75 
manufacture in which a strip of aluminium is folded 
into a tubular form, seamed, for example by welding, 
and then passed over a mandrel. Plastics materia! is 
then extruded from the mandrel onto the inner 
surface of the aluminium tube and the tube then 20 
passes through a bush where a layer of plastics 
material is extruded onto the outer surface of the 
tube. The plastics coatings may then be cooled, for 
, example in a water bath. In addition, European 
Patent 0024220 and British Patent Application 25 
8625432 describe various aspects of the manufac- 
ture of such a plastics coated metal tube. 

One preferred feature of the manufacturing proce- 
dure is to inject air or other gas under pressure into 
the tube as it is formed, from a gas line extending 30 
through the core of the mandrel. Provided that the 
leading end of the tube is sealed, a permanent 
pressure is then created within the tube and this 
assists not only in laying the extruded plastics 
coating onto the inner surface of the metal tube, but 35 
also in detecting any faults that may have occurred in 
the welding of the aluminium strip to form the tube. 
Thus, any faults in the weld will cause air to escape 
from the tube since the plastics coating on the 
internal and external surfaces of the coated tube is 40 
still relatively soft for a time immediately after being 
extruded onto the metal tube and the gas pressure 
within the tube will blow through the soft plastics 
material at any point where there is a fault in the 
weld. This escape of gas can be detected by a 45 
sensing mechanism which may be provided to sense 
a drop in pressure within the tube at any point 
downstream of the welding station, or by the 
appearance of bubbles of gas escaping from the 
tube as it passes through the cooling bath. 50 

The leading end of the tube can be sealed quite 
satisfactorily by pinching and flattening the end while 
the internal plastics coating is still soft, or by 
pinching and flattening the end and bending the 
flattened end back on itself if the internal plastics 55 
coating has already cooled. 

When the cooled tube is passed to a take up roll 
which can accommodate up to about 100m of tube, 
for example, the tube needs to be severed only 
infrequently, generally when the take up roll is full. 60 
Accordingly, the operation of pinching and flattening 
the leading end of the tube is equally infrequent 
when a take up roll is used. However, when the tube 


Is to be produced in relatively short lengths, it is 
necessary to effect very frequent severing of the 
tube and consequential sealing of the new leading 
end thereby created. This in turn, can lead to 
frequent release of the gas pressure within the tube 
and the severe risk that any welding faults which may 
occur before the new leading end of the tube is 
sealed and which can be detected with reliability only 
when the Internal and external plastics coatings are 
still soft, will go undetected. 

The present invention seeks to provide apparatus 
for sealing lengths of tube that can be severed each 
from the upstream length of tube without compromi- 
sing the efficiency of the operation for monitoring 
the integrity of the weld. 

According to the invention, the tube is pinched 
and flattened during its passage through the cooling 
bath so that the interior plastics coating of the 
flattened section of the tube forms a seal between 
the interiors of the upstream and downstream 
lengths of tube. Such a procedure can be carried out 
using apparatus comprising a pair of cooperating 
jaws which can flatten and seal the tube and travel 
with the tube through the cooling bath at least until 
the interior plastics coating has cooled to maintain 
the seal. 

The clamping jaws themselves preferably operate 
automatically after passage of a predetermined 
length of tube. In this manner, it is possible to 
provide predetermined lengths of tube in either roll 
form or in straight lengths depending upon require- 
ments. In addition, since the lengths of tube are 
sealed at both ends and the interior of the tube 
contains air or other gas under pressure, initial 
cutting of the tube immediately prior to its final 
installation will be accompanied by a release of that 
internal pressure which will demonstrate not only the 
integrity of the tube but also the fact that no foreign 
material could have found its way into the tube. This 
latter feature is especially important when the tube is 
to be used in locations where scrupulous cleanli- 
ness is a prerequisite, for example in hospitals, 
catering establishments and food and drug process- 
ing facilities. 

The tube can then be severed within the length of 
the flattened and sealed section, either immediately 
after release of the sealing jaws or after the tube has 
left the cooling bath, without the gas pressure within 
the tube being released. The tube can be severed 
either manually, using hand operated shears or 
guillotines, or automatically with a guillotine. Such a 
guillotine may, for example, be coupled to the 
operation of the sealing jaws or to a sensor for 
detecting the approach of the flattened and sealed 
section of the tube. 

Apparatus according to the invention will now be 
described in greater detail by way of example only 
with reference to the accompanying drawings, in 
which 

Figure 1 is an end view of the sealing jaws 
and associated equipment including a cross- 


2 


BNSDOCIO: <EP 0353962A2.I > 


EP 0 353 982 A2 


section along line A-A of the jaws to illustrate 
their shape; 

Figure 2 is a side view of the apparatus 
complete and in position over a cooling bath; 
and 

Figure 3 is a view taken along line B-B of 
Figure 2. 

Referring to the drawings, Figure 1 is an end view 
of the sealing jaws assembly and includes a fixed 
lower jaw 1 0 and a movable upper jaw 1 1 , cross-sec- 
tional views of which taken along line A-A are shown 
to the left of the drawing. 

The lower jaw 10 is attached adjacent its ends to a 
pair of vertical guide posts 12 which pass through a 
support block 13 for the upper jaw 11 and along 
which the block 13 can move. The block 13 is 
mounted on a piston rod 14 of a pneumatic cylinder 
15 which in turn is mounted on a tie bar 16 
connecting the upper ends of the guide posts 12. 
The pneumatic cylinder 15 is attached to air lines 17 
and 18 for the supply and return, respectively, of 
compressed air from a control unit (not shown). The 
tube T is shown in cross-section in its normal 
position as it moves through the cooling bath, 
adjacent the lower jaw 10. 

Figures 2 and 3 show the apparatus complete and 
in position over a cooling bath 19, the bath 
consisting of an elongate trough containing cold 
water and through which the tube T passes 
immediately after being formed. The apparatus is 
arranged close to the upstream end of the cooling 
bath 19 so that the internal plastics coating of the 
tube Twill still be in the plastic state when the tube is 
sealed by the jaws. 

The apparatus shown in Figs 2 and 3 consists of a 
base 20 running its full length, which supports a pair 
of upright members 21 and 22. Mounted horizontally 
between the upright members 21 and 22 are upper 
and lower guide rods 23 and 24, respectively, a slide 
25 which contains a pneumatic piston, and a limit 
switch support bar 26. The sealing jaws assembly is 
attached via clamps around the upper ends of 
vertical guide posts 12 to a housing front plate 27 
which in turn is attached to a side plate 28. Side plate 

28 carries pairs of upper and lower guide brackets 

29 and 30 which serve to guide the jaws assembly 
along the length of the cooling bath 19 on the guide 
rods 23 and 24. Limit switches 31, 32 and 33 are 
mounted in the support bar 26. 

The sealing unit operates as follows. The unit is at 
rest in the position shown in the drawings, with limit 
switch 31 actuated. When the associated control 
logic circuit (not shown) receives a signal from a 
suitable meter counter (not shown) that the require 
length of tube has passed through the unit, or when 
the control logic circuit receives a signal that the unit 
has been manually actuated, then the slide piston is 
actuated and moves the unit to the right along the 
guide rods 23 and 24 until the limit switch 32 is 
tripped. 

Air is then supplied to the sealing unit cylinder 15 
which serves to actuate the piston and force the 
upper jaw downwards towards the lower jaw. 

The tube which is travelling through the sealing 
unit and the bath is at this point undergoing the first 
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stages of its cooling process, and its internal 
plastics coating is therefore still hot and soft. The 
clamping action of the jaws therefore deforms the 
tube to effectively seal the inside of the tube. Once 
the upper jaw has completed its downward move- 
ment, the whole jaw assembly is moved by the tube 
in the direction of tube travel, i.e. to the right as seen 
in Fig. 2. 

The jaws remain clamped to the tube until a 
sealing unit timer (not shown) reaches a preset 
duration or until the sealing unit trips limit switch 33, 
whichever comes first During this period, there is 
sufficient time for the cooling bath to take effect so 
that when the upper jaw is withdrawn, the interior 
plastics coating of the tube has solidified sufficiently 
to enable the tube to retain its deformed profile. 

Following withdrawal of the upper jaw, the sealing 
unit is no longer being pulled along by the tube and 
the slide piston returns the sealing unit to its rest 
position over limit switch 31 . When the limit switch 31 
is actuated, all functions are automatically reset 
ready for the next sealing operation. 


25 Claims 


1. Apparatus for forming sealed lengths of 
plastics coated metal tube which has been 
manufactured by a method which comprises 
folding a strip of metal into a tubular form, 
seaming the tube and immediately extruding 
layers of plastics material onto the inner and 
outer surfaces of the metal tube, and cooling 
the plastics layers by passing the tube through 
a cooling fluid, the apparatus comprising a bath 
having an inlet and an opposed outlet for the 
tube; a pair of co-operating jaws within the bath 
adapted to clamp around and flatten and seal 
the tube ; and control means adapted to actuate 
the clamping action of the jaws at a first station 
adjacent the inlet to the bath, to enable the jaws 
to move along the bath with the tube clamped in 
the jaws, to release the jaws from the tube upon 
reaching a second station downstream of the 
first station, and to return the jaws to the first 
station. 

2. Apparatus according to claim 1, wherein 
the jaws comprise a fixed lower jaw and a 
movable upper jaw. 

3. Apparatus according to claim 1 or claim 2, 
wherein the jaws are operated pneumatically 
under controls of the control means. 

4. Apparatus according to any one of claims 1 
to 3, comprising downstream of the second 
station a guillotine adapted to sever the tube 
within the limits of its flattened and sealed 
length. 
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© Apparatus for forming plastics coated tube. 

© Plastics coated metal tube produced by folding 
a strip of metal into a tubular form, seaming the tube 
and immediately extruding layers of plastics material 
onto the inner and outer surfaces of the metal tube, 
and cooling the plastics layers by passing the tube 
through a water bath (19), contains air injected under 
pressure to assist adhering the extruded plastics 
coating onto the inner surface of the metal tube and 
to test the integrity of the tube. The invention pro- 
vides apparatus comprising jaws (10),(11) which 
clamp the tube within the water bath in order to seal 
the tube while the inner coating is still plastic so that 
when the tube is cut into lengths at the seals the 
internal pressure is retained until the tube is even- 
tually used. 
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